Earlier research suggests that many people in their fifties and early sixties are not well informed about their Social Security entitlements. This paper investigates the effect of deviations between predicted and realized Social Security benefits on several measures of well-being in retirement, such as the change in consumption expenditures at retirement, a self-assessed measure of how retirement years compare to the years before retirement, and whether the individual is worried about having enough income to get by in retirement. The analysis is based upon US data from the Health and Retirement Study, following individuals over a long time period from their fifties into retirement. We find clear evidence that people who over estimated their Social Security benefits are worse off according to several measures of well being in retirement. This relationship seems to be more pronounced for respondents who claimed benefits earlier than anticipated than for those who were simply misinformed.
Introduction
How much people need to save for retirement depends to a large extent on the amount of retirement income they will receive, both from Social Security and in the form of employer provided pensions. Therefore, successful retirement planning requires that individuals form expectations about their retirement income and adjust their saving behavior accordingly. Failure to do so will result in sub-optimal outcomes in that a household will save too much, or save too little, depending on whether it under or over estimated retirement income. In this paper we study how individuals' expectations about future Social Security benefits compare to their subsequently received Social Security benefits and whether deviations are associated with systematic variation in well being in retirement. Social Security is the most important source of income for about 65 percent of the elderly population. If an individual approaches retirement with expectations about Social Security that are very different from what he or she will actually receive, this will have consequences for the living standard that the person will be able to maintain in retirement. Using longitudinal data from the Health and Retirement Study (HRS) we investigate whether the observed deviations between expected and realized Social Security benefits are associated with measures of well-being in retirement, such as a selfassessed evaluation of how post-retirement years compare to pre-retirement years, whether retired respondents are worried about having enough income to get by, and whether the household experienced unusually large drops in consumption expenditures at retirement.
Individuals' realized Social Security benefits differ from their expectations as a result of two main mechanisms: (i) the person lacks sufficient information and could either be positively or negatively surprised when finding out what retirement income turns out to be; or (ii) the person experiences an unforeseen event or "shock," such as a health event, job loss, or another change that affects the person's earnings or retirement plans and therewith the person's realized Social Security benefits, usually resulting in a negative surprise. Several prior studies suggest that both mechanisms are likely to be important. For example, Steinmeier (2001, 2003) and Mitchell (1988) document workers' lack of knowledge about their Social Security and pension benefits.
As to health, Hurd and Rohwedder (2003) This paper is related to two strands of literature. First, it contributes to the work on the adequacy of saving for retirement. Several papers have documented and investigated the large variation of wealth holdings at retirement observed in the population (e.g., Bernheim, Skinner and Weinberg, 2001; Scholz, Seshadri and Khitatrakun, 2004; Engen, Gale and Ucello, 1999) . One aspect that none of these studies explores is that some of the observed variation in wealth may be due to heterogeneity in individuals' expectations, in particular expectations about retirement income that would lead otherwise similar individuals or households to save at a different rate. In this paper we pursue this line of thought and study to what extent this heterogeneity in expectations about retirement income leads to variation in retirement outcomes; as such the paper investigates a possible mechanism for the observed variation in retirement saving.
The second strand of related literature is on the 'Retirement-Consumption Puzzle' where some studies interpret the observed drop in spending at retirement as evidence that individuals are forced to reduce spending either due to a lower than expected actual level of resources available to them in retirement (Banks, Blundell and Tanner, 1998) , or due to lack of forward-looking behavior (Bernheim, Skinner and Weinberg, 2001) . Several more recent studies have contributed to this topic (Ameriks, Caplin and Leahy, 2002; Hurst, 2005a & 2005b) . A couple of studies consider observations on expectations in this context: For example, Haider and Stephens (2004) address the issue of the effect of unexpected retirement in the HRS on food spending by asking whether the decline could be explained by the difference between expected and actual retirement.
Controlling for the difference between them, they find that the decline in food spending is reduced by about one third, still leaving an unexplained reduction. Rohwedder (2003, 2006 ) study expectations and realizations about changes in spending at retirement and find little evidence that individuals were surprised about the drops in spending at retirement that they experienced. Moreover, investigating the distribution of changes in spending at retirement, the authors find that drops in spending are not a population-wide phenomenon: the drop in the mean of observed consumption changes is driven by large drops among a little less than 20 percent of the retirees. One identifiable group with unusually large drops in spending are those for whom poor health was an important reason for retirement, suggesting that earlier than expected retirement leads to a reduction in lifetime resources and therewith to a downward adjustment of consumption. In this paper we investigate another mechanism leading to unusually large drops (or changes more generally) in spending at retirement: if individuals over or under estimate their retirement income and find out about it at the time of retirement, i.e., when they receive their first Social Security and/or pension income, these individuals will need to make adjustments to their spending and saving behavior. The early papers on the retirementconsumption puzzle (Banks, Blundell and Tanner, 1998; and Bernheim, Skinner and Weinberg, 2001 ) already pointed at the possible relevance of this mechanism, but could not address it directly due to data limitations.
We study expectations and realizations of Social Security income, the form of retirement income that is almost universal in the population. The HRS has collected this information every wave since its inception in 1992. Rohwedder and Kleinjans (2004) show that individuals' response behavior and their expectations vary in a systematic manner with eligibility, time distance from claiming Social Security, and uncertainty (among other things). They point out that analyzing these data in a dynamic framework, exploiting the panel nature of the data, leads to different conclusions compared to prior studies (e.g., Gustman and Steinmeier, 1999 ) that relied on cross-sectional analysis.
Rohwedder and Kleinjans find that in the wave immediately before individuals start receiving Social Security benefits about thirty percent say that they do not know how much their Social Security benefits will amount to. Among those who report expected benefit amounts just before retirement, about fifty percent have fairly accurate expectations about their Social Security benefits -their estimates deviate less than ten percent from the amount they receive in the next wave. However, the remaining 50 percent is a reason for concern, in particular the 25 percent who over estimate their benefits by 10 percent or more. This is also the group that is most relevant to policy makers, forming an important fraction of the population that may have under saved for retirement.
While Rohwedder and Kleinjans (2004) focus on the expectations of Social Security income in the Health and Retirement Study (HRS) and comparing them to realizations after retirement, this paper goes one step further and relates the deviations between expected and realized amounts to retirement outcomes. In an economic model in which individuals maximize expected utility over the remaining lifetime, a person who is surprised by the level of realized retirement income after leaving the labor force will have to adjust consumption to the new (then known) level of economic resources. To find out whether there is any evidence that people indeed adjust consumption expenditure to gaps between expected and realized retirement income, we analyze how deviations between individuals' expected and realized Social Security benefits relate to recollected changes in total spending at retirement. Social Security benefits and find out about this once they claim will be worse or better off than anticipated, and this may impact their subjective well being, as measured by "how did retirement years turn out?( better, worse, or about the same); and whether the retired individual is "worried about having enough income to get by." To shed light on the extent to which deviations between expected and subsequently received Social Security benefits result from earlier than expected retirement or lower earnings due to poor health, we also relate deviations to whether poor health was an important reason for retirement.
We find evidence that people who over estimated their Social Security benefits are worse off according to several measures of well being in retirement. They tend to have larger negative consumption expenditure changes at retirement than those who under estimated or correctly estimated their benefits. Once retired, they have more worries about how to get by with the resources they have. They also more often report that retirement years turned out worse than expected. In multivariate analyses, these conclusions remain valid, although significance levels are often low.
Data
The 1942-1947 and 1924-1930 , respectively, which were added to the HRS in 1998. For the analyses in this paper we use data from HRS waves 1 through 7, covering the period from 1992 to 2004. On the basis of the variables from this section of the survey instrument we study patterns over time in individual expectations and relate them to their real outcome equivalent, that is, the reported benefit amount when the respondent is first observed receiving it. The motivation for choosing these self-reported amounts as the benchmark rather than a calculated amount based on Social Security records is twofold. First, Social Security records are not available for all respondents.
2 Second, the Social Security records available for HRS respondents contain only information up to 1991. 3 Therefore, we adopt the alternative approach of using observations on individuals' actually received Social Security benefits as observed in a later wave of the
HRS. Individuals who have just claimed Social Security benefits have just gone through
what is likely the most intensive interaction of their life with the Social Security benefits system; this interaction is bound to positively impact the accuracy of their reports.
Survey experience lends further support to this approach as respondent reports of regularly received amounts, like earnings or Social Security checks, have proven to be quite accurate. Hurd, Juster and Smith (2003) show for currently received Social Security benefits that the self-reports in the HRS are very accurate, and significantly more accurate than in the Current Population Survey. Second, using observations on actual receipts we do not have to rely on assumptions about future employment and earnings to obtain a measure of actual entitlements.
The guiding principle of the empirical analysis is to consider the first available self-report on received Social Security benefits as the most accurate observation available for each respondent. The benefit amount immediately after claiming is what the expectations question refers to and we expect it to be more accurate than later amounts because people have just gone through the claiming process, making them aware of their benefit amounts. 4 We then align the observations with reference to the date of first receipt of Social Security benefits, which ensures that comparisons are made across individuals with about the same distance from the date of first benefit receipt.
The resulting sample could potentially be not population representative as a result of right-censoring, that is not all HRS respondents have claimed Social Security benefits during the survey period. However, by 2004, the last wave of available data, this is not such an important problem anymore, because the vast majority of the HRS cohort has claimed Social Security benefits and the group who has not yet claimed consists mostly of younger spouses. 5 To alleviate any remaining concerns we can compare sample statistics SSA will provide additional years of administrative earnings records and benefit receipts for HRS respondents. These were not yet available at the time of conducting this research. 4 There are few cases where the amount is missing in the first wave after people have started claiming, but is available in a later wave. In such case we take the reported amount in the later wave. 5 Only 650 out 9,825 original age-eligible individuals remain in the pool of those who have not yet claimed Social Security benefits.
to outside data sources. Rohwedder and Kleinjans (2004) Figure 1 shows the cumulative distributions of Social Security claiming ages for men, both as measured in the HRS and as published by Social Security; Figure 2 shows the cumulative distributions for women. The one measured in the HRS is closely comparable to that resulting from SSA statistics. The main differences around age 62 and 65 are due to a classification error in HRS regarding the exact age where some who are classified as 63 were actually still age 62 when starting to receive Social Security benefits. This slight shift can happen at any age, but shows most prominently at 62 and 63 in Figures 1 and 2 , because of the large fraction of the population claiming at these particular ages.
Spending Change at Retirement
Observations on spending change at retirement come from the Consumption and Activities Mail Survey (CAMS). A random sample of 5,000 HRS households (38.2 percent of all households interviewed in HRS 2000) was asked to participate in CAMS.
The questionnaires for CAMS wave 1 were sent out in October 2001. 7 In married or partnered households it was sent to one of the spouses, chosen at random. There were 3,866 responses in the CAMS wave 1, which corresponds to a total response rate of 77.3 percent.
In October, 2003, CAMS wave 2 was sent to the same households. Each of these three measures should capture signs of distress that might result from negative surprises about retirement income.
13 Question G137 in HRS 2000. 14 Question B138a in HRS 2000.
Results
We first show descriptive statistics, looking at the association of deviations between expected and realized Social Security benefits with variables that capture retirement outcomes. Second, we analyze regression models explaining retirement outcomes from the deviation between expected and realized benefits and a set of other control variables such as education and wealth. be the first wave when this person is observed as receiving benefits. The fraction "don't know" declines considerably as respondents approach the time they will claim Social Security. This is because the uncertainty about events that affect the individual's benefit reduces as the distance to retirement shortens. Rohwedder and Kleinjans (2004) provide evidence that individuals who face more uncertainty (e.g., a higher subjective probability of job loss, a higher risk of health shock, or more uncertainty about the timing of retirement) are more likely to report that they do not know how much their Social Security benefit will be. In addition, the relevance of knowing more precisely how much Social Security benefits will be increases the closer respondents get to actually claiming these benefits. 16 On the other hand, if people were perfectly forward looking (also with respect to any uncertain related events) and information were free of cost, their savings for retirement would already depend on expected benefits long before they retire, and everyone should be informed about their benefit levels.
15 Bracket answers of initial non-respondents (obtained only in 2002 and 2004) are ignored here, to achieve comparability across waves. 16 Note that in most HRS waves respondents were only asked for their point estimates of future Social Security benefits, without any follow-up in case of non-response. Several years before claiming benefits respondents may be more willing to give ranges in which they think their Social Security benefits will fall rather than a point estimate, because they also know that the exact amount still depends on a number of factors. Indeed, when unfolding brackets for item nonresponse on expected Social Security benefits were introduced in 2002, many initial nonrespondents appeared to be willing to answer the bracket questions, so that complete item nonresponse fell dramatically (about 12 percent for members of the original HRS cohort who were in their 60s in 2002). Now focusing on those who reported expected benefit amounts we want to find how accurate these reported expectations are. We compare expected benefits just before claiming with received benefits just after claiming, i.e. we find the first HRS wave when the individual is observed receiving Social Security benefits and compare those benefits to the expected benefits reported in the wave immediately before. The deviation is defined as the received amount minus the expected amount in the previous wave, so that a positive number implies that the individual underestimated future benefits, and a negative number implies that the individual overestimated future benefits. Table 2 are similar to those reported in Rohwedder and Kleinjans (2004) ; although here, we include data from HRS 2004. 18 Of course the group who says that they do not know how much to expect is another group of underestimation is not necessarily a sign of lack of knowledge or planning as this group includes people who retired earlier than anticipated, possibly due to a health shock or other unanticipated events. Nevertheless, the concern that they have not accumulated enough wealth to maintain their living standard in retirement (given their new situation) remains. Table 3 shows the same summary statistics, but includes in the sample those respondents who did not expect any Social Security benefits in the future (see description of question sequence in section 2.1). For this table we treat these responses as continuous reports of zero dollars in future Social Security benefits. Compared to Table 2 this adds observations only on one side of the distribution, i.e., all these respondents underestimated their benefits. As expected, this makes the distribution of deviations shift to the right compared to Table 2 . It is likely that measurement error is more important among this additional sample than in the rest of the population, because some respondents may have interpreted the question as asking about future Social Security benefits on their own record, which some may have denied, but then received Social Security benefits on a current or former spouse's record later on. While we cannot assess how important a problem this is, this type of measurement error is not random. In subsequent tables we therefore exclude those who said that they did not expect future Social Security benefits. 19 To the extent that individuals are surprised about their Social Security benefits at retirement, they ought to adjust their spending patterns in ways that differ systematically from the rest of the population. There are a number of reasons why spending might change in retirement even in the absence of such surprises (Miniaci, Monfardini and Weber, 2003; Rohwedder, 2003 and 2006) : work-related expenses cease, households may use the additional time on their hands to increase home production (gardening, home-cooked meals etc.) or engage in smart shopping (take advantage of coupons and special offers), and some may engage in leisure activities that require potential concern who may not have saved enough to maintain their pre-retirement welfare level in retirement. 19 Only in the final tables in which we present the results from estimations we include this sample and assign a specific categorical variable.
additional expenses, such as travel. In the context of our analysis we are interested in whether there is systematic variation in the changes in spending at retirement as a function of whether and to what extent respondents over or under estimated their Social Security benefits. Respondents who over (under) estimated their benefits will find out when they first start claiming. They will adjust their expectations on future income downward (upward) and will accordingly update their consumption plans in the same direction.
We present the descriptive evidence in two ways. First, Table 4 shows a cross tabulation of categories of spending change at retirement and within these, the mean percent deviation of expected (at t-1) from realized Social Security benefits; second we show in Tables 5 and 6 average spending changes at retirement as a function of whether the individual over or underestimated future Social Security benefits immediately before claiming benefits. benefits, and computes the average spending change at retirement for each of these two groups separately. We find a slightly higher drop in spending at the mean for those who overestimated (-12.9 percent) compared to those who under estimated (10.9 percent) their benefits.
For some respondents, retirement lies several years in the past and the question about how spending changed at the time may be hard to answer due to difficulties of recalling the information. Table 6 presents the evidence from Table 5 , but restricts the sample to those who claimed Social Security benefits within 3 years of the observation on spending change at retirement. This further reduces the number of observations, to 488
respondents. Still, it shows a clearer difference: those who over estimated their Social Security benefits reduced spending at retirement by about 13.3 percent, on average; and those who under estimated benefits on average reduced spending at retirement by about 9.9 percent. Table 7 shows percent deviations by categories of whether somebody, once he or she retired, reports to be worried about having enough income to get by (in retirement).
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There is a clear association between the two variables. Those who are worried a lot about not having enough income to get by are also the respondents who tend to have had negative surprises, suggesting that they over estimated their benefits and have not built up enough retirement wealth to enjoy their retirement without financial concerns. Table 8 classifies respondents by how retirement years compare to the years just before retirement. We find that those who report that their retirement years are not as good as pre-retirement years also had larger deviations between expected and realized Social Security benefits. They more often have tended to over estimate their resources in retirement, and the lower than expected income may imply that their economic well being in retirement is disappointing in that they had to adjust their standard of living downward. Table 9 looks at whether poor health was an important reason for retirement.
Again we find a clear gradient: respondents with a negative health shock that forced them to retire earlier than expected often received lower Social Security benefits than they anticipated. This is in line with the fact that early retirement leads to early claiming, and early claiming reduces the level of Social Security benefits.
To analyze whether the relation between over or under estimation of Social Security benefits and the consumption change at retirement sustains when third factors are controlled for, we estimated an ordered logit model that has as its left hand variable a categorical variable for the consumption change. Four categories are distinguished: a drop larger than 30 percent (1), a drop of less than 30 percent (2), no change (3), and any increase of consumption at retirement (4). We estimated several specifications. The sample for estimation (N=912) includes respondents who said that they do not know how much they will get from Social Security at t-1, as well as those who said that they did not expect any benefits. The set of covariates includes either the absolute deviation or the percent deviation between expected and realized benefits as one of the explanatory variables, depending on the specification. An index for not knowing the future benefit level is also included, 22 as well as interactions of this with education categories. The benchmark education level is less than high school.
Not all that surprisingly, sample size poses difficulties in obtaining sufficiently precise estimates that are significant at conventional levels. Nevertheless, all specifications yield estimates for our main variable of interest of the expected sign. Table 10 shows the specification where the deviations between expected and subsequently received benefits are expressed in absolute terms (thousand dollars). We find an effect of the deviation between expected and realized benefits that is significant at the two-sided 10 percent level and has the expected sign -those who over estimated their benefits (negative deviation) have the largest chance of a negative consumption drop, and those who under estimated their benefits have a better chance of a positive consumption change at retirement. The magnitude of the effect is expressed in terms of an odds ratio, and its estimate is almost 1.05. The interpretation is as follows. Suppose we know that respondents are in one of two adjacent categories, say a spending change of less than -30 percent and a spending change between -30 percent and 0. The odds ratio then implies that a deviation that is one unit or one thousand dollars per year higher (i.e., less over estimation or higher under estimation) makes it about 5 percent more likely that the respondent is in the higher of two categories, i.e., in the category between -30 and 0.
This seems a fairly sizeable effect, given that most under and over estimates are in the order of at least this magnitude (see Table 2 , 25 th and 75 th percentile in column 1) and given that the average benefit is about 10 thousand dollars a year.
Low educated respondents who don't know their expected benefits, have better consumption changes at retirement than similar respondents who predict their Social Security benefits exactly (deviation=0). It is not clear why. Again, this effect is significant at the 10 percent level. The interaction terms of education categories with "don't know expected benefit amount" show odds rations substantially below 1, which means that the same does not apply to the higher education levels.
Females report larger drops in spending at retirement than males, and the difference is significant at the two-sided 5 percent level. This seems to deserve further research; it is not immediately clear how to explain this. We also included a categorical variable to distinguish respondents who said prior to receiving Social Security that they did not expect any benefits, but this group does not show any significant difference.
In Table 11 we present the specification that expresses the deviations between expected and subsequently received Social Security benefits as a percent of the benefits ultimately received. This specification has the advantage that it relates the size of the deviation to the size of the actually received benefit at the individual level and as such captures whether the deviation is important relative to the benefit amount. Again, the parameter of primary interest shows the expected sign: an increase in the percent deviation of 100 percent (e.g. moving from an expectation exactly equal to the realization to an underestimation of 100 percent) increases the chances of having a consumption increase (or less of a drop) by 25 percent. Even though the estimate is not significant at conventional levels (p-value = 0.169) it is robust to various alternative specifications.
The estimated effects of other covariates in Table 11 show the same signs and magnitudes as the specification in Table 10 and hence have the same interpretation.
Finally, we would also like to know whether the effect of primary interest differs depending on whether the deviation between expected and later received benefits is due to lack of information or whether it is due to shocks that lead to earlier than anticipated retirement and claiming of benefits. This distinction matters because if lack of information plays an important role, policies to improve individuals' knowledge about their Social Security entitlements might be called for. If, however, adverse stochastic events like a health shock were the main driving force generating the deviations between expected and later received Social Security benefits, the policy implications would be quite different: such a finding would underline the importance of Social Security income for some of those early claimers and the potentially aggravating effects if early claiming of Social Security were no longer allowed at age 62 but only starting, for example, at age 64. To shed light on this issue we estimated the same ordered logit model separately for those whose expected claiming age coincides with the actual age at which they start claiming, and for those who claimed earlier than they anticipated, shown in Tables 12 and   13 , respectively. The main result is that the estimated effect of the deviations between expected and subsequently received benefits becomes economically and statistically insignificant when estimated over those who claimed benefits at the anticipated time, while the effect becomes considerably larger when estimated only over those who claimed early: an increase from zero deviation to a 100 percent deviation (i.e., under estimation of benefits by 100 percent) now raises the likelihood of a consumption increase at retirement by about 35 percent. Despite the substantial reduction in sample size the p-value on this estimate is about the same as in the regression over the entire sample in Table 11 . Apparently for the sample of early claimers the deviations are sizeable and their relationship to consumption changes are strong enough to yield effects of the same significance level as in the estimation over the full sample; whereas for those who claimed at the expected time the effects are not distinguishable from observation error, at least not with such a small sample.
Conclusions
There persists a considerable amount of controversy in the economics literature as to how to explain the large variation in wealth holdings at retirement. One aspect that has been difficult to assess in empirical studies is the role of expectations regarding future retirement income and how it influences saving behavior. In this paper we investigated the effect of deviations between individuals' anticipated and realized Social Security benefits on several measures of well-being in retirement, such as the change in consumption expenditures at retirement, a self-assessed measure of how retirement years compare to the years before retirement, and whether the individual is worried about having enough income to get by in retirement. Using longitudinal data from the Health and Retirement Study, we found clear evidence that people who over estimated their Social Security benefits are worse off according to several measures of well being in retirement. They tend to have larger negative consumption expenditure changes at retirement than those who under estimated or correctly estimated their benefits. Once retired, they have more worries about how to get by with the resources they have. They also more often report that retirement years turned out worse than expected. In multivariate analyses, these conclusions remain valid, although significance levels are sometimes low. This relationship seems to be more pronounced for respondents who claimed benefits earlier than anticipated than for respondents who were simply misinformed. Authors' calculations. Counting as continuous reporters those who report that they do not expect any future Social Security benefits (see description of question sequence in Section 2 for details). We interpret these as expecting zero dollar in Social Security benefits. Other included covariates: Missing flag for missing information on Social Security benefit information due to other reasons than items non-response. N = 912. Other included covariates: Missing flag for missing information on Social Security benefit information due to other reasons than items non-response. N = 469. Other included covariates: Missing flag for missing information on Social Security benefit information due to other reasons than items non-response. N = 443.
